Arginine dihydrolase pathway in Lactobacillus buchneri: a review.
The arginine dihydrolase system was studied in homo- and hetero-fermentative lactic acid bacteria. This system is widely distributed in Betabacteria lactobacilli subgroup (group II in Bergey's Manual). It is generally absent in the Thermobacterium lactobacilli subgroup (group IA in Bergey's Manual) and also in the Streptobacterium subgroup (group IB in Bergey's Manual). It is present in some species of the genus Streptococcus (groups II, III and IV in Bergey's Manual). In Lactobacillus buchneri NCDO110 the 3 enzymes of the arginine dihydrolase pathway, arginine deiminase, ornithine transcarbamylase and carbamate kinase, were purified and characterized. Arginine deiminase was partially purified (68-fold); ornithine transcarbamylase was also partially purified (14-fold), while carbamate kinase was purified to homogeneity. The apparent molecular weight of the enzymes was 199,000, 162,000 and 97,000 for arginine deiminase, ornithine transcarbamylase and carbamate kinase respectively. For arginine deiminase, maximum enzymatic activity was observed at 50 degrees C and pH 6; for ornithine transcarbamylase it was observed at 35 degrees C and pH 8.5, and for carbamate kinase at 30 degrees C and pH 5.4. The activation energy of the reactions was determined. For arginine deiminase, delta G* values were: 8,700 cal mol-1 below 50 degrees C and 380 cal mol-1 above 50 degrees C; for ornithine transcarbamylase, the values were: 9,100 cal mol-1 below 35 degrees C and 4,300 cal mol-1 above 35 degrees C; for carbamate kinase, the activation energy was: 4,078 cal mol-1 for the reaction with Mn2+ and 3,059 cal mol-1 for the reaction with Mg2+.(ABSTRACT TRUNCATED AT 250 WORDS)